


•!Resource Inventory Background  

•!1980-82 B.S. U of MN–Natural Resource Inv. 

•!1982-84 MN DNR Forest Inventory 

•!1984-86 USGS EROS 

•!1986-89 M.S. U of MN – Remote Sensing/GIS 

•!1989-91 USFS Remote Sensing App. Center 

•!1992-2002 USDA NRCS 

•!2002-2010 U.S. Fish & Wildlife Service 
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Camera Collection System 

Spectra-View 12W-M  



6’’ Resolution 

2’’ Resolution 

12’’ Resolution 

Image Resolution 



Invasive Species 

Early Spring Leaf-out Leaf-on (1-m NAIP) 

Lacks distinction of vegetation types Enables detection of honey suckle and buckthorn 



Open Water – 

Diverse Aquatic 

Vegetation 

Sedge Meadow 

Cord Grass Stands 

Cord Grass Stands 

Sedge/Cord Grass 

Fen, Upwelling 

Healthy Wetland: 
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Vegetation Community 

Classes & Quality 





Optical Multi-spectral Tunalble Imagery 













THURSDAY, AUGUST 26, 2010 

Lake Superior Bathymetric Lidar 
Collection is Complete 
From NOAA: 

Planes equipped with lidar sensors have been 

surveying much of Lake Superior’s nearshore 

bathymetry since early July, and as of August 
12, 2010. 

Over 900 linear kilometers of data were 
collected in forty-seven days. 

This exceeded the requirements of the contract 

by close to 200 linear kilometers, as the original 
requirement was for collection of 725 linear 

kilometers of data. Fugro Lads used the LADS 
MkII system to collect the bathymetric lidar 

along the shoreline up to 1000 m lakeward or to 

the extinction of the laser. The same system 
was used to collect lidar points on land to 

approximately 30 m inland, so that this 
collection could be tied to existing and future 

topographic lidar collections 





1st return 

2nd return 

3rd return 

4th  return 







15, September 2006 13:50 



15, September 2006 13:50 



14, September 2006 00:26 



(Band 15 Day / Band 15 Night) 

























Cattail/Scirpus 

beds 

Cattail dominant 

Phragmites  

dominant 

Wet meadow-

sedges 
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23.6 km ©CSA 1998 ©NASDA 1995-8 ©GD-AIS 2003 

Lake St. 
Clair 

Dickinson Island Harsen’s 

Island 

Multi-sensor L- and C-

band radar composite 

depicts the biomass and 

flooding differences 

between the various 

emergent wetlands in 

this delta  

      Radarsat Oct 98          

      JERS August 98  

      JERS March 95 
Ref: L Chavez, MTRI 



NWI 
Aquatic Bed 

Emergent 

Moss-Lichen 

Scrub-Shrub 

Forested 

Open Water/Unknown Bottom 

Streambed 

Unconsolidated Bottom 

Rock Bottom 

Unconsolidated Shore 

Rocky Shore 

Beach/Bar 

Flat 

Change (mid-197O’s-2000’s) 

No Data 

2.6% overall 

change to 9 
counties (UP, Mac 

and Leelenau)   

wetland to upland 

2546 hectares (ha) 

upland to wetland  
3 ha.   

emergent to woody 
wetland  

1304 ha 

woody to emergent 

7.2 ha 

wetland to open 
water (including 

aquatic bed)  

124 ha.  
Ref: L Chavez, MTRI 
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Water 

Elevation 

Change 

Via InSAR 



Wetland Maps for the Future 





“Due, in part, to their limited 

capacity for adaptation, 

wetlands are considered to be 

among the ecosystems most 

vulnerable to climate change.” 

Climate Change and Water 

IPCC June 2008 







Agricultural Drainage Urban Development 



Aerial Photography 

Date:  Dec 30, 2005 





Start Thinking 4D 

Raster Vector Integrated 

Web Maps! 















QUESTIONS? 


